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[w^s 1 ] 

^'fe#±<^TR I FPIiiT^-/^-^^ (TRIF-related adaptor molecule ; TRAM) 

i)^^t>fixis^^ T L R 4 amm-t vkm-p^ m^mm^ $ tt-c 

PGN. R- 8 4 8> CpG 0DNHf&^14T% L P S ir^fS^ttX-afe^ i i: 

mim. 5 1 
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#M2 0 0 3 -3 3 8 0 1 3 ^--J : 1/ 



[0 0 0 1] 

:$:|§^{i> To 1 1 ^^^^^ (Toll Like Receptor: TLR) (D'yifi-M^m^¥?it-^ 
*TR I FM^T^"/^-:^T- (TRIF-related adaptor molecule ; TRAM) iHS^O 

[0 0 0 2] 

h-;^ (To 1 1) at<5^^{±. i^a 'i7^N^^<^K^^4'<^WIftill<7)^5g (^Jx.{f> 

19 {.m^\^> ^^#^5:E3~5#fl^) . :d->&-^To 1 Hi. «^«jttca ^ U y 
UtT-b (LRR) =S-Jri-;5> IlimM^##-C**o t^> ^&5gRJS^iS^^<^t5#, 

PifLis I L - 1 (iL-iR) (omui^n^mhifs^n'^-ii'-m^^^hii^mh 

[0 0 0 3] 

To 1 lit<K^01ii?L^<^*^Oi5'-:e»5|WI5g$tL (^x-tf, ##tt=5:M9~l 2# 
R§) . t hTLR7r 5 U-t-ov*T{4. itt* -CiCl oa<^T L R (TLR1~TLR 
10) ^^^-^^tLTV^So TLR7T5 U-<^)^#Jfis ^m<^*®«it*Mlic-r^^>°i5'- 
(PRR : pattern recognition receptor) i: LT^ SO^ O^M'P^^'^^S'i^ 
^'?:5' — > (PAMPs : pathogen-associated molecular patterns) ^licS!IL^ ^^H^ 

TLR V K;6««l^$tLTV^-2,o 
[0 0 0 4] 

TLRl*i. h VTvMkU^^>'>'"?^'®«r®m-f* (^?flx.{^. ^^#gi^:S:»tl 3#M) 
o TLR2{i, ^•:r^Y^^) ijy (PGN) . MftJ^ h V T vMbU JKiJ' 
^ =r7'7Xvfi5^-:^'Tv';HbV '-KiS' h 'J^NVV--r (Trypanosom 
a cruzi) <OGP I T>*-^:if<D$t^t *ffl«^=£r^.m-r^ (Mx.i^> #^#W^:Stm 
14-2 1#R^) o TLR3W, RNA>^-f ;V::^<^7-r ^•ij-'f JVir^V>T|&^i-^~m 
llRNA<^TOt*M#LTV^;|, (fljx.{fs ^^#i1=:Stf^2 2#M) o T L R 4 {i. 
ttmco«^tw#M6<3^MK-^*^ -y:^ 7^ F (^TLPS) co$##T-^ 
^ (^aix.{?. #^#ti^:S:m2 3> 2 4#BS) o TLRSii. aM(^«!^(^iS' ^/N'iJ'K^r^'t? 
^^^^v^a^'J >«rMI^1-;S) (Mx.{i\ *#W=:fcm2 5#Hg) „ TLRGti. VT'^Mt 

TLR 7{i. )V7.n.<^^mt^mx^hH K ^V^J U >':5.U^'eoE^*#:R - 8 4 

8 ^^,flfe1-^i^lc;M*i)TmS-e*'2> (^xJf^ ##ti=:5:M2 7#M) o TLR9(±> « 
S5fc0^^p<f-;WbCp G*^-7 (5'-Pu-Pu-CpG-Pyr-Pyr-3') ^:t1--i> DN A<^g:## 

t?ife;2> (M£{J> *#ll=:fcm2 8#m) o 

[0 0 0 5] 

TLR<^«|*!vi5^:^;^^53i3ge&^i^ TL R<^mK'K^<7)f tC'^:j^$tLTV>^T I R 
K^-r «9^*;5tL-2,o MS^S-^^-e^^My D 8 8lCfi, TI R >'S.t;''7';^ 

y:^^yfS^ih^o MyD8 Z<r>T7. K^-f>tt, IRAK-l-^IRAK-4^. -eo-ffe 

ffiiE#2 004-3101779 



#11 2003-338013 ^-^I 2/ 

-tr*:#«r^J^'t^l^i::ie;^llT?*Si:il'&$tfrv>;2,o #11^^-. My D 8 S^a-^-j:^ 
. T L R V > K i: I L - 1 L ^^ii^^if ^tt^f ^ h * ^ > O^I^^MflS 

OiiJi^-^^-r^ MyD8 STi^'ife-rc^TLRi: I L- 1 ^^^O^^K/Sll'il^^t?^)^ C 
tiSr^l^L/c (f!lx.lJ. ^^#WP:S:i^3 2#M) o L^^L^j:-^^h. M y D 8 8 >^ 
:feV»T. TLR3 y K-e*^>}?U (l:C) ^TLR4i!)mm-t^V:ff>V-C$>^L 

3^ 3 4#M) o ^tLf><^||^{i, TLRv^^•:^;W5^t>i»^ ^^^j: < t i> 2 ^<Dmm. "T^ 

X^^m^fi^ m^i£. WmW:Scm3 5. 3 6#KS) „ T I R APi^a-^'J^T.U. TL 
R 2 5.a^T L R 4 i:^i-^MyD 8 8'ES^:|¥e<>'>^^:^;^fe^ji^KO^&tiOSc^«:^U/c:*«. 
-?-60'ftfe<^TLRt'MLTfi^$^j&^o/c WS^WX^3 7. 3 8#B^) o 

[0 0 0 6] 

My D 8 8W^^^'y^±}vummm<Dmm^£^'f-mmiZ'o^^xiimhi)^i,zfj:^x\^^-^j: 

v>;5«, S(J<^T I R y^^tt^=f-. TR I FO|ff/^^|W|^ (Mx.{^> #^iflt!^S:ilt 3 9 

. 4 o#Bs) :i(D^m^i)mmLfz-r ryxizx^ Mi^^mmtK^^^, trif{±. 

TLR3:S.lfTLR4 ^-'^^l" M y D 8 8 $m^^ v i^^-^- If :h MM 

. 3a^<^)W^jri »). 2m<D^¥Mmmi KB^i—'if (IKK) . -t^ib-ib. IKK-i 
/I KK e:S.iyfTBK l/T 2 K;6^ T R I F i:>fiSf^M L. I R F - 3 ^^g'll'fb L> « 

I FN-iffofli&Sr5i^jSc:i-c:t35«§^e>:*^ic^o/i (Mx.^^^ ^#ii=:s:m4 3. 

4 4 o 
[0 0 0 7] 

^lEtT?, li h-^y AtwcfeV^T, $ ^ 2 SOT I R Kp«>f V^Sr-g-tfT ^7';$' -*«|Wl5g 
$tLrv>;S.o l®{iSARM (SAMK^-f VS.y^ARMK^'l'^^lr'i-tf^::^/'?^'^ (SA 
M and ARM domain-containing protein) C0B&|§) t Pf^tf tfri5 TLR/IL-IR 

5. 4 6#H^) o TRAM (TR 1 FM^T ^-f^ (TRIF-Related A 

daptor Molecule) omm. SUigTIRP) (M^iS. ^S^n:XWi4 7 ^M) o 

fiiX<D4 >}£Vu^^ii, TRAMO^Blffi^J^ii^^ MyD8 8. T I R A P:S.t;'^T R 
IFOX^^dNF- KB^mmtir^:iti:mmLfZo L;6-L^*^^^ TRIFtliM^; 

I FN-yS:fn^-:5^-^S:^gt%'fkL55:;6>c»7to iO^ :^^^^S<^ > b :^55fx'f 
:/^M#ti. I L- 1 R^^^LTNF- « B<^®14'fb=^IS#L/::;5^ T L R '^^fhLTJiRI 
#L5&/i^o;^Co TRAM:*^ I L - 1 R *^^L/cM y D 8 8 |!c^6<j->^^^;HEii 

:^ tr^tC:f5Jt T R AM<^^S«|{i. ^t'c?^ ^ ;5*-C« ^V>o 
[0 0 0 8] 

Cell 52, 269-279. 1988 

[^mW:Scm.2] Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996 

[^^W:Scn3] Nature 406, 782, 2000 

[##i1=:S:^4l Nat. ImBunol. 2, 675, 2001 

[*#^5:m5] Annu. Rev. Immunol. 20, 197, 2002 
6 ] Nature 351. 355-356. 1991 
7 1 Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996 

i^!^WfXm.S] J. Uukoc. Biol. 63. 650-657. 1998 

[*#ti=:S:fi)t9l Nature 388, 394-397, 1997 
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m^ff:scmi 0 

itmfi^xmi 2 
mm^xmi a 

1 4 

m^wfx^i 5 

6 

mmwf^xmi 7 

1 8 

[#^#l^^:i:iJti 9 

miww:xm2 0 

[^#i^=:ft:m2 1 

[##l^«2 2 

I#^#M^:ft:i^2 3 

mmw:scm2 4 

[^#fi=:ft:m2 5 
I^#K^:itm2 6 
ms^W:S[:m2 7 

m^Vfxm2 8 
ms^wxm2 9 

1 

2 
3 
4 
5 
6 
7 
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i$mf^xn3 8 
mwwi^xms 9 
ms^wxMA 0 
mwwxmi 1 
mi^w-xm^ 2 

mmnXMA: 3 

umwxmA 4 
mi^wxmA: 6 

10 0 0 91 

mm i m^-t ^tctb<D^m 

[0 0 1 01 

:^^m^hli. TRAMXm-^'^^^i^UL. T L R/ I L - 1 R ->:J^-f 
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[0 0 11] 

't<Dm<DTLR') h'iznLXltii^m^m^^^^^'otZo ^hiz^ T R AMXm-^ ^ iz 

AM^av'?:^ir:feV^T> I RAK- 1<^LP SlrflSL/ciB'; ^'^'fU-^N F - « BfS 
tt'fkOMffifS-f V^i^ h (intact) T-abof^io L^/i-*^. T R AM^iimtC:feV> 
I RF- 3 ^?gtt'fb{iM»bP>:|x1*. Sf^. ^^°U (I :C) tcjS^fiM*!) ^ 7t 
LPS izm^ LT> N F - « B f&'l±'fkOjlM*B<^iX:il5&*^,J6 flfZo ^^(Dl^mm 
yD8 8#^'fi^t^Ffi<Ji'^^f-;H^3t^l^<^#m■e**^:i:*#x.^i:^ TRAM**TLR4 -> 
jJ^-^;HE3i<50My D 8 8#^'K#6<lJ^j^^iifMa«JH^t- 'SCfc^^^l^^tLTto 
[0 0 121 

TRAMi^iiT«:7;^tC:fcV>-C> I RAK- 1 OgSV >m<b;5.C^N F - « Bf&mb<^^;0 
»§*ltcj: iJ^mcftfotL^. MyD8 8'fi!t#fi<l@^<OTLR4«:^Lyi:Stt'fb{i. U^M 

tim^itm^J^^LfZo mmz. TLR4:S.t>'TLR3^^LfcMyD8 8#^'^#e<3^i^f3.^^ 
mOTRI F^XmLfz^^^liZiB\^^X^ ^mm^^^^ Vii-^ XOTLRA^ift-Ltim 

^*«^L<®TLfco MyD8 8 xm^^ ^ ^^mm<ommm^^Ltzfzti>. ^mmm^^ 

h MyDS 80^^mm'^<^mm\:i!>mhT!t^iZ'Z^^t^flX\^^ 

(Science 301. 640-643, 2003^ Identification of Lps2 as a key transducer of My 
D88-independent TIR signalling. Nature, 424. 743- 748, 2003) o Vtzii^-oX^ TL 
RA<D'yif-tMiim:(r>^'k. ^^m^n.^^ Y iJ ^ y^m^-t^fzib\Z\t. MyD8 8'e^ 
^mmi!:BiX]^MyTi8 SWm^m (TRAM/TR I F-fiK^l^aS) ^j^<^)iiiO^«rf&mbi-* 
•Z^m-b'^-^^o L:d-L^>6«^. M y D 8 8 #^#fl<J^I^^?S'a'fl:L:&V\ TLR2^ TLR 

bWThRQ<Di/iri-)viiimm^x{t. ^mm^^^^ y*^y^m^-^^fzib\z\tM 

YDS 8mMm^^^^mmt-t^fmx-\-^Xh^ (science 282. 2085-2088, 1998^ Na 
t. Immunol. 3. 392-398. 2002^ J. Exp. Med. 192. 595-600. 2000. Curr. Biol. 10. 1 

139-1142, 2000) o T L R 4 v ^^MSity&^iJe^^fl^tt-if-f h * > ^m^-^ ^fzibK, 
My D 8 8^2c#fi*I^l^:S.t>'TR I F'^:??a«J^S&OM:^=&S'I4'ft$-ti:^£^S>&^*'2>3®fitCO 
\i^X\t^fmhi}^X\t^j:\^^i}^. ThRAtmi)^^ iSft^mo'tt ^ ttT v^-S T I R ^ > 
Sr-^tfT^^-T'^-, 1-*^3*>. MyD8 8> TIRAP> T R I F25.y^T R AM<^^T'£: 

[0 0 13] 

J!y.±<^ i: 0 . TRAM^a-r'i7^{±. TLR2. TLR7. T L R 9 :S.t>' I L - 1 yff 
<0^)if> Y\,zn\^X {iiE# 'S^ft^ U yi:*^ T L R 4 i}mm-t ^'}ify K i'M L T {±M 
y D 8 8^#6«>^S^<omi^*^LfCo T R AM^a-r >>;^{i, TLR4«r^Lfc 

My D 8 Zl^mMm^yCfi-M^mi]::^^- K<7??&tt^^^ < My D 8 8'l5!c# 

fi^jviJ^^MSjt*:;^^- K<^fg-tt(i*b/co T L R 3 :5.r;'^T L R 4 <^w:^ 

(7)viJ^'^;HK3iiCi5V^-CMy D 8 %fpm^mm^(Ommti)^^nLfzi:R l F^Mv-^T. 
=SrBt^Lfe3&*. TRAM^a^«!7J^{i, T L R 3 'J 5!f > KtC^fLTiE^J&jS^'Sr^L/^o 

TRAM^-\ TLR 4 v^^^;i/^^<^My D 8 8^^'K#fi<JiSl^jr#Mtt 
^ X. -2) 7 iJ^ 7° jJ' - ^) -& C: * ^ L o 
[0 0 14] 

[0 0 15] 

-t^*3-t,2p:^0Jf±. ^fe#Ji<7)TR I Ym^T (TRIF-related adaptor m 

olecule ; TRAM) itfE^«0-tP^> L < Ji^gPyi^^a L. W^m.^Zi^^^X^m.^fiZ>T 
RAM «:^31i- ^ 1ttg*«^:b tLT ^ , T L R 4 id^Mftt" ^')if>Y KM-t * fS^'SW 

aifEi^2 004-3101779 



#^2 0 0 3-3 3 8 0 1 3 : 5/ 



) ^> PGN. R-8 4 8^ CpG ODNtC/S^ttT% L F S Kyffic:^^^-V$>^ ^ 
[0 0 16] 

T L R 4 5&^M^-r'?> U Ktc*c|"r^tD^(^'(£ii%®X{±«IflJ%®<7?:^ iJ^ u ~^y^:fjm 
(m^mi) ^> W*:^l~3<^v>-ftL:0-tciB«(^#^t htijtfi:. I^^^Kt. TLR4 
tm^-fih y K^fflv^T. ItrlB^li Mil%tC:fett'& T L R 4 V Klwjl^J- 

[0 0 17] 

, j:.^^ Kf^5/:^^(^TLR4>&^EIife-t'5';:^'^ K^c*tLT:1^^t»^^tt-e*;?>7t*:). tlr 

[0 0 18] 

^tLtf^^zMPl^^-i) ^)<^T?{i*<, TLR 47&*Elt-r-g> U LT{i, ±tLXV 

'7M.miim<Dif].m^^tLx^^-r:hJ^yvh^'yyti>mffi^v^0^m (lps) . 

^^^AI^^MOjMBa^^^S-t^abSU'i^x-f am (LTA) . mmW (Mycobacterium tu 
berculosis) mM^. i5^9 Al^i^MMM^^^CT^i"^ t >?)^t?i. tfz:^^mii'^ 

c tL lb u vf)mmmm i^^-r ^ mm'^i^^ ^i^i> it ^ t l r 4 T^mmi- 

[0019] 

^^ir^^ y'i£^x<Dpm'^. ^m^h^m^^^fzmm^z^y h'h^'yy^mm^^^^ 

y\£hu x<DMmm Sr^tf s i: § * o 
[0 0 2 0] 

•€- L -C\ 3|s:^?§ 11 i5 It ^ ^ > K h ^ ^'^tS^'tt^ r)l^W ^ h mm L T }4. > K h 

jS^'te-e*«9, TLR 2 0'; KT^^SP GN. T L R 9 O V J^T^ K-^^S C p G:^- U 
=rT':e-^~>^^' K (CpG ODN) . IL-1. ^-f Y^-^if)V^=.y (PHA 

). TL R 3 Ktr^;5>5}^°'; I : C. T L R 7 V ;^r> K-C^^^^-fb^J^R - 8 4 

d>\izm^xiti^^^n.xi^^t^\Lvmmimf^^ti)^x^. ^ii^mz\t^ TRAMii{s^=- 

[0 0 2 1] 

mSE#2 004-3101779 
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LfzWj^Oi'fmyjmi^ TRAM.-^- -7 't;:^im\zt^X &.Tmir^o 
10 0 2 21 

?E^S)f >!- ^ -7 7. T R A Mit^S^S5|5<^ T'n - y =Sr ^ -C V - - > i^-t ^ C i: ^^X' i 

>L. mmmm'7'y^>^R'(/DNA'y-'^>iy>VKX^!^^ir^^t-i)^X^:ho 

3' *MJl^':?:7x'J T h^5^>A-7 viJ'"^ > h (DT-A) itfe^^#^^JV^ 
7.->-f y>^^--b* (HSV-tk) jt{Ki=-^Ojti5^'£r*X-r^vnfctcJ:o 

10 0 2 3] 

. G4 1 8^**>'->i5'neT (GANG) ^(Om^^WKX ^mmm.^x.iM:: LtzE 

>-:ruy vm^i'^^mmir^^t-!!)mtL\^^o ^(omm-^tifzEsm^kocru-y^-^ 

vi7>; (F i-^-^^y?. : +/-) =lr#:5«::fc**-e§. ck^^t-o^-^^-^^/;^*^*! 
$-ii:;5vi tirioT. ^^m(Di:RAMr^-'^t;7.-^^m-t^^tis^x^ho tfz. TR 
AM-^--^'i7 7>lC;feV^-C. TR AM>65^jSL-CV^;5,;0^-if 9 L-C{±. m 

_L|B<^:)Jfelwi i9#?>tL/cV'j7^*-?>RNA=lr#SiLTy-^f>'>^n y >i&^tcJ: 
^m^fz^. tfz:L(D-^^7.\z^^1r^T:RAM.<r>^M'^f7:^y^9>':fr2y y^^\,zx 

[0 0 2 4] 

tfz. f^ffl$^^/>:TRAM-/-v•>X7&?:$:^^lJ K^l'^LTTO«^'ftt?ab^ - <!:: t± 
. ;J^;6-^mtli3tt'5.TNF- IL-6. I L - 1 2 ^<^jg^l:^> MSa<7)liTO 

. m'^^=f-iRE-z(Dmm^-^m^-f^^t^. j>.m'\&M<omMMumi^^x-h^ 

LP SSrTRAMV u/^'T':; OS-^L. 3 y ^ . fiifti 

^-jnL/jN^(7)igt/!,\ #iiaiM5E, JfiL«®T^ IFNfl%, BVy^-^n (-t^fi^^^JS 
^M) (OStt'fk^t^ ^ yYY^'yy O^^Mtt «r -5. c: 1 1;: J; 19 aMI" ^ i ^: ii^X 

[0 0 2 5] 

v\ fl^lMSa. #M5a^<^^5K«^i^ T L R 4 y > K<7)f^ffl^#c0^i^c7)>f|fe, T L 

R 4 U Ktc^-f sjS^omu%K^t < \t%mis9.<D7.^^) -:^yirmzm^^^^ 
ifiX%:ibo ^^m<D:i^^') ify K^tc^f SJS^<^<S^i%®Z{i^^i^®<^^^ V 

ffliE#2 004-3101779 
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[0 0 2 6] 

[0 0 2 7] 

tLTJi. ^&5^m:*«vt^D'7r-y(^*i^. n 7 r -ytc:fett* I L - 6 > TNF 

-«> I L- 1 2#<7)-9-^ hi^-Oom^*^. NF- « BODNA^t'a-f^ffl(^^jK=S:i!l 

[0 0 2 8] 

[0 0 2 9] 

[«M 1 ] 
[0 0 3 0] 

(4#g(?)T I R K^-O^-g-tfT^y^-TRAMOlWI^) 

slc^Hg^ibti^ gEt::, t*- ^'^-;^^m^^=^fflv>S i t J: ij . 3#B<^TIRK^ 
-iy-k^t^r^-f^-X-^^. TR I F=SrIWl5ELTV^;g, (J. Immunol. 169, 6668-6672. 
2002) (HI a) o ^(D^m(r>mz^ ■^mn^h\t. SU<^T I R K^^>^-^tf:S-^2r|WI 
5gL/io ^0^^=-0T I R Xi. My D 8 8X{iT I R AP(^T I R K> -f >i:Jfc 

®!LT. TR I FOT I R K^-f >tc^bT J: iJl^v^ffilfH^^^LTto i<^^^<^stiS^ 
ti. 2 3 5 a a*n- 7 0 8 b p01if;'f|^fr:tL"C:tel9. T R I FM^TiJ^yiJ' 
(TRIF-related adaptor molecule) ^jti^l"^ T R AM t LT. :^M:S.C^^^iS ^ 
tL/c (T^-b.y V3 >-^>/N*-AY2 3 2 6 5 3. SU^STIRP (J. Biol. Chem. 278, 
24526-24532. 2003) ) o 2 9 SMl-^^t^ T R AMO^fffiS^lsati, MyD8 8».Uf 
TR I F'gr^L^-?-tL-r*LOtStt>fki;Jt«i-tS^:ffi*.ii-Ctt*o/c;&«. NF-« B-ffe^fi?! 
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yn^-^-:g.O*I FN-iff7'n^-:Jr-=£.^|i^tt:fe (EI 1 b. 13 1 c) o 
[^ifel?fl 2 1 
[0 0 3 1] 

( T R A Mi^il ;^ Oi^i^) 

fS^^-fey hizW^Lfz (mid) o lEm-^^^-YT^ ^^^tr^oTt 2 o(^E S n- 
>«rC 5 7BL/6<^ffi»>f tw-^-f^n^ ^^v'jii^v'a > ^ ^ y-^ ^ :^^i'^m\^tz 
o C 5 7 BL/eili-T':;;^ t -y-if >yo 5^ h^^tc J: I9 

^M*t35:itf5^^«7)<5it^^^^-L7t (mi e) o ^^3. ^xn®'^#:v<^7>(. ^r^pfi;^-^ 
T r amat{Ei=-(Dfli^a^^*'f^*1-^i^j^^«LfCo T R AMik:«-7 -i/ ;^ {i, ^ 

-5. * ic. i^^i!i0»*i^m25.o^T R KMxmmmMwmm.i)-hmz'^Rjii a 

^c:^l^L^ y'— If >yn«;> h^;K'$-2ff*o^o TR AM^«-7'i7>?>ir:fev>-C, TRAM*^^ 
mmii^<r>^mK^^. TRAyi^y^'^^nifi^mX^^^^^^tiflm-^f^tz (HI f) o 
[0 0 3 2] 

(TRAMfi. I L - 1 R v^-^;H53itC^#LTV^:5:V^) 

^If h n^9f§(gtcj: I9 . TRAM^i^I L - 1 R^^^-f^My D 8 S^S^fiUig 
i^lCgl-^LTV^^C: i:35»^'|§e>;&^tc;&o/c^ci6 (J. Biol. Chem. 278. 24526-24532, 2003 
) , t-f, TRAM^^am(::*5V>TI L- 1 R'>ir-^-;HS^tc^#75«*S3j-^^;6HCO 
v>Tii-<:^^o I L- 1 )9lwjS^L7t. S^^Mv'>;;<.:s,U^TR AM^a-s"i7;^;&^ib#y::-^'5' 
(MEF) tcj;;|> I L- 6<^)M^lwOV>T. E L I S AT-fO^ tTt ([12 
a) o TRAMi^aMEFH:}3V^T. I L - 1 =£rKI§L^c: I L - 6 OM^{ijE#-C2b ^ 
/vio ^^^^ ^I&9^#^i4. I L- 1 i8t::jeii^L^> NF- « B:Rt;^J NK 1 <^^gtt'fbl::o 
V>T^*ft/c (112 b. 112 c) o I L- 1 /ff-C^MLfct H^^MME F®.yfT R 
AMifefflMEF60M:^fCioV^-C. NF- « B:5.(y«^J NK 1 (^®tt{4IWI@E=Sr^L. TRA 
MtS^I L - 1 R«rirt'L;^;v'^^Ms3t^j^tC{±P4-L^V>Ci:7&«iEgg$ttfco 
[«l?a4l 
[0 0 3 3] 

(TRAM^a-^^/j^Ucfelt*, ^U<lt#;?^^^-TLR 4 «r^LfcMy D 8 8'J6t:i?6gjS 
^) 

^11, PGN. LPS. R- 8 4 8, CpG DNA^«0^-^ ^T L R U > Ktl/;t>^ 
L/C. Mlli"^:^D7T-S^t'J:STNF- aXJi I L - 6^0i^5g^^^-if-f b*-r >0 
M^t'OV^r^WL/Co PGN> R- 8 4 8X(4CpG DN At?*iML7t i i 
M^i{^n7T-v?:g.0*TRAMi^a-7i5'0 7T-v<^M:^-e. IW140 I L-GXtiTNF 
-«4:m^L/Co L:d^L5Sr3&^P>. T R AM^timtri5V^T{±. L P S$lMll^&^LT. 

^m.^"^^ y<om^\tm\.<wp\^fz (03 a) o ip^a«f±. lps^imjcjs 

^LT. 2^-^'JS:^?H<ItiTNF- I L-6]5.t;^I L-1 2 p 4 Q^M^X^fz (US b) 

0 CltLtr^LT. TRAMiXt»mt^:fett'?>LP Sil^t^i'S.TNF- a. I L - 6 

1 L- 1 2 p 4 OOjg^fi. ^L<ii^t>:?x-CV^/co tfC/d^oT. T R AM^JRv 'i^;^ 

[0 0 3 4] 

^tc. LPS. R-848X{4CpG D N A<7)fiJ^t'JS^ L7t. WMc^iimt'-^v^ 
X^mX^fZo R-8 4 8S?/CpG DNAtltS^LT. H^^a-7'^7 7;:g.lFT R AMifell 
•V'>jX.(;D|Jf«<^±im"^{±> nil^n^-bmibh^fzo L:i»^L**^^. TRAMr^JtMJja 
LP SSnMJrJtLT:T:^^*liMS'^Lyi: (113 c) o -ifeic. LPSXti^I gMgt 
#:-C3W^L/if^. FACSl-iOx B 2 2 0|^14B*»OCD6 9:S.(yfCD8 eoOTIi 
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miZ'0\,^X^mLtZo toil gMtrt^iCiS^UT. ^^MB 2 2 0 UttiMMt^T R AM^ 
tiB 2 2 0 lt^4«<^)M:^:6^ CD 6 9;S.tFCD8 eOTyT^V^AV-vaVtrov^r 
it^X-^^yKm^mLfz (mad) o L>&-L'5r7&5<b^ T R AMil^JSmtC^V^T. ^fih 
(D^'?-(DL? Sibm^LtzMM. WiL<m^^n.X\^^fZo ^fLhO^t-fy^h. TRAM^a 
i5 TTLR4 S: ^ L JS^<^) L T v> ;& i t hi!)^Ztj:^fzo 

[mmm 5 ] 

[0 0 3 5] 

(TRAM^a^'>;^H^V^r. TLR 4 ^^L/cMy D 8 8 #>B!t#6<Jitfgi=-|&3^«:^ L 
<m^j:^i)K TLR3^^/hL7tMyD8 8 #^^^6ta{£i^^^{ia^^3=5: v^) 
T L R 3 > KS.t;^T L R 4 iimM-f^ U J5f > Kti^ M y D 8 

TV^S (Immunity 11, 443-451, 1999^ J. Immunol. 167, 5887-5894, 2001. J. Immunol 
. 166, 5688-5694. 2001) o T R AM^JSv >>X(i, T L R 4 ^i^h L/iM y D 8 8 -fiS^fitJ 

Tp'</s:o If >-/ny h^;W'}cJ: 19, HP^M"7'i^;^:R.0^T R AM^a•^'>;^OM:&^- 
:fe^t'S I FN- i?E'^it{5^^25.t/I FNM^itf5i=-0^^lcov^T:9*^tfco 
SJ^DCJliSV^T. LPSJi. ISG54. IP-10> RANTES. MCP-l^O 

I F N - /s ^%it{£i=-s.t>' I F -^^m^miii^'Dmm-^Mm.'Lfzo l >6> l ^--^ , L P S il 

4 a) o T L R 3 <^^c;^§^<^Jt'^{±^ (I : C) (DMm^^^^X. m^MBM-^ ^ "a y 
T - V:BLrfT R AM^^a« V n 7 r - ^^(^M:^-^ ^Lfth at^i^<7) JfcScT? § ^ ® iSO 
m^iimibhfx^tz (1114 b) o TR AMO^)Ct|:6^ TLR4=^^^L/i 

MyD8 8»fi<JlS^ffttt?{i^<. MyD8 8 ^« 6*1 JS^l::*«f LT ^> ^W^: 25.(^1- - 

[«^^ 6 1 
[0 0 3 6] 

(TRAM4<cav'^;^tri3V^-C, TLR 4 ^r^^L^cMy D 8 8#^#6^'>^^^■:^;W^^^iM 
46(btt^:75^o/c) 

IP- 10 mRNAOL P Sfl^{±, S t a t l<^v^}'':^MS^t^I'eS^tTv^^o -1 
Oitti, Stat l^(:$ft-7':7;2;icj3V^T, S^^MM t ifce^b/cj^-^lc, LPST-ffiJ^ 
X^fz-riruy T-VX\tl P-1 0 mRNA<Of&^^;&*'^t <^TL/ii ticj; l9iiE^$ 
ii.^ (J. Immunol. 163, 1537-1544, 1999> J. Leukoc. Biol. 69, 598-604, 2001, Nat. 
Immunol. 3, 392-398, 2002) o S^i^M"^^ n ^ r ->>'-e{i, S t a t 1(^ 7 0 1 Y{±, 
-LV S-^2nmm\.fz'^X'] ym.i^\^fzo TRKU^m-^^^yr-V 
K^x^^Xii. StatlO^ni/^i; ^^'ftTS^'^m^tL^Sr^i^oTt (|g|5a) o /"KU 

(I : c) ^fiMLfctc:^, m^mmmRxfT:RAM^^mm(om-)5K^^^x. mnm. 

<^S t a t 1 V ymit^W^X^it (I1I5 b) o 
[0 0 3 7] 

Stat 1 CDU ^^^-fkT&^I FN- ^ tc|^:i?L-CV^;2, (Nat. Immunol. 3, 392-398 
, 2002) ^ti)-h. I FN-/3m^<^^t::'ii^^i^tL^v^*-f ;H5^:^Tc7)ft'|4>fbt'^v> 

xm^fzo mm-^'^x^:i>iRF-z\t. hvsmf^') (i :c) «-^l/v:ifn-/8 

M^^^'^i^m.x^:htm^'^fLX\^^^o mm\<z., T^^ttPACE^^^-^^rofctc^, m 
^mmm^^^^x. i,vstim^\^fzi'RF-3^'^~M^<D'!^^i}mibhfifzo l^^^l 

tj:i)^h. TRAM^i|V'j7;^(^«lC;feV>T«, L P S^^StC J: ^ I R F - 3 cOfSli'fkfi 
^C5&;6>ofc (S5c) o ^fiKM\^X. T R KU^KMmmt^ (I :C) T'#!lg!ci- 

H^^SmtJttScLT, |W)^S<^ I R F 3 i:S:#:?^^5r^ L/c (glSd) o LPS 
fl^ir i ^ S t a t 1 <^ V ymtW I R F - 3 (D^mt^iM y D 8 8 tC#^^:j?e<j-C* ^ 
:Lbi)^h. ^fth<07'~^\t^ TRAM^a-^-^xfrcisv^-C, My D 8 8^'EK^I?6*lvi5'*^ 
M^it^l^OT L R 4 ^^l.fzi^mmmiS:t>Mii'^ T L R 3 ^r^Lf^ffi^bJia^:^ 
tL3&V^Ci:$r^LTV>^o T L R 4 'Sr^L/^My D 8 8#^^S^6«Jv^^-?-;v^^fis IRF 
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iSV^T. LF S^mmttzi^F- KBOi^mtit. ^MOW.^ (early time point) (1 
0^. 2 0^) T-{±iE'i•T*o7t>&^ (later time point) {6 0^. 12 0 

^) •t?{i^^^^cMx.^ TLR4*^/hL/cMyD8 8#^^:i?:fi<J'>^'f-;WE3t<^«l#m-C*)-2)N 
F - « BStt'fboa@ffi:&*, T R AM^m-^'^^^i'^^^Xiim L<a55;:btLTV>-Sit=lr 
^L^c (Else) o "tfUzMLX, TR AM^JimT-{±. .i^U (I : C) =^M#L/^N 
F - « B Stt-fb^^MT'* ^CLt f)mib hiitz (Ei 5 f ) o g e V >'m{b:5.r>':S'iii4C J; «9 
m^^MzX^K. MyD8 8^m6^i^^i-}l'iiRmmmimmtir^t. IRAK-IO 

mti-fbT&^^cs (115 g) o TRAuxm-r^^yy-i^it. m^mmmi^MLx. mm 

m(7yLP S^mM^LtzlRAK- KOmi^'ft^mV. TRAMXm'r^:x.l,zis\r>X. TL 
R 4 ^^L/cMy D 8 8>IK^S<J v^^••:^;W^5tOfStt'fmI3&:btLTV^:fev>i t ^^L/^:, 
ifel-g-i-^t. TRAMTl)^TLR4^'ifLfzMyD8 8$^^^mi'^i-)'i^ 

mmm i ] 

[0 0 3 8] 

K) 

E L AM- 1 -^"a^-^ -^^<r))V-y-7 --^7 K (NF- « B;i' 

'yy^^—^Uyi?'-^-) ti. Dr. D. T. GolenbockJ: >5 M-^t^ :}^^o v-^rj^IFN-^S 
yn^-^'-;Vv:7ji9-^fv>K-^-{i. PCRirii?. JSJ.t&OfH'^ (Immunity 7, 83 
7-847. 1997) <Dm<0 iU^MLfZo Fl a g tt/i t h T R AM (Flag-tagged hum 
an TRAM) p E F - B O S ^ - IC^' n L/io T R I F:5.t/M y D 8 8 <^|& 
m^^^-it. -XU (J. Immunol. 169. 6668-6672, 2002) mm.<Di>(Dim^^fzo 

mmm 8 1 

[0 0 3 9] 

(;l'->'7x^--HU':^-^-T •JZ-fe-f) 

5^— ^ — T "7 -fe-Y v';^T"-A (Dual-lucif erase reporter assay system) (PromegattM) 
=£-fflV^T. (J. Immunol. 169, 6668-6672. 2002) f2«<7)ii ilfl^ L/vTo 1*1^15;^*^: 

LT. V-^^V'i^^ j:.7--lf (Rennilla-lucif erase) V^'-^-itiS^ (5 0ng) 5r 

[HWJ 9 1 
[0 0 4 01 

(TRAUXm-^^y^^Oi'^M) 

(E S ) jfflJja (E 1 4 . 1 ) 5&> ibTaKaRa LA Taq^" (TaKaRatttll) ^m^^XRCRiZX 
^mmLtzVJ J^Dl^A-A^h. T T amMi^^^^mLfzo ^ -VT ^ > -li. 
TRAM ORF^#:^=i- K1-;S> 1 . 0 k b ©f>T-^^>^-7-r ^^»teitf5T-*-fe >y b ( 
neo) "CSJ^L^ M<^^1R<0 tz ib iZP GK-fu ^ ~i,z X ^i^Wli- ^^t^^JI'^:^'^ 
-i )V:^^^'J>^i-'-^i:yy Am>^iiZWXi-&^tl,zxy)mmi.fz (Hid) o 
^^--^x-f ^^^^'^'-iSrE SMff't' h va > L/crf^. G 4 1 8:R.t^3?fV 

-^^/ijr^riff^Sro/^o ffi|WI6<ja^x.#^C 5 7 B L/ 6 Ji v-i? v-f ^ n >f ^i^ji^i/ 
3>L, ^xn^-^^cOF l^^«:-f ^^-^'ny^ LT. TR AM^t|T'i7;^^#/^o i 
d b3t'<>^'-:J'n;^(r J: tLTtTR AM^i|-7^7;^:RtF-?-0&^MO|WIM^*|li^ 

mmm i o i 

[0 0 4 1] 

(tt^) 

R-8 4 8{±> mm^'^^^m^Wr (Pharmaceuticals and 
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Biotechnology Laboratory, Japan Energy Corporation) i. iJil^^ tt/Co ^ p G J ; ^ 
r^^'y^^^y^i'V'^Xn. (Nat. Immunol. 3. 196-200. 2002) ^^(Omv izmmLti 

^ (Salmonella minnesota) Re-5950LPS>S. aureus fi*<^PGN. >5J'bt>ni'KV 
(I : C) Sigmatt> Flukatt:S.l>'Amershamtt i <5 -etL-Ttt^^AL/Co ^rbJ^^^ 'i^ J N K 
irL#S.t>'^^>^*S t a t lifL#{i> Cell Signaling Techno logytt J: ^MXLfzo 
NKm#> i^S t a t imi^R-C^^T^i-ymmt. Santa Cruzttm-C* ;i.o -r^::^!: 
RAM07 5ym2 1 9 -2 3 2 KMLX. i; ^ n --f ;w^T R AMtiL'^^r^^^ Li^Co 
^ ^ o - I R F - 3 in,i$^W1^ I R A K - 1 in,mt. (Science 301. 640-6 

43 2003) iam<0®>3 t?*-=>/Co trQI gMtnl^:^^ (Anti-IgM antibody analysis) {4> 
Jackson ImmunoResearch Laboratory^ ^ MX Lfzo F I T C^J^ M^'T' h T y 
PE*^*n;B 2 2 0^#> If ^✓^tS^C D 6 9^#, tnlCDS 6^^^®.y^^I-A 
li ^ Pharmingentt$!l"C ab * o 

l^M^ 1 1 ] 
[0 0 4 2] 

^jgOPGN. LPS. R- 8 4 8X{iCpG DN AT^J^^L^:: ('i' J^^V^t^ 5 X 1 0 
m) o ^«±Mfet4'<^TNA-a. IL-6WIL-l2p40OjiK*. $!i5t#0 
^i^l'tJfeo-C. EL I S At?il!l3feLfc (TNF- a:S.t;^I L- 1 2 p 4 0 {±Genzyme1±Sa 
. I L - 6 (iR&D%®i) o 
imife^ 1 2 1 

[0 0 4 3] 

1 0 n g m l-'OGM-CS F=^^v^T. S^^M'^'^T.XJiT R AMiX«-^'i7 7.^# 

[^MM 1 3 ] 
[0 0 4 4] 



^m<bL/Co tmkfflM^et (1 Oml/M) ti. 4 O O nM^^EDTA'Sr^tf O. 2 5% 
o M't^^m (1 1 0 0 r pm. 5^ia) L/cf^. I. h =Sr^^^ab-CWr/^M^ ^(O 

^m-c^mx^fzo mmmwmmt. w^-b-h i oh^. ^m.mKm.m\^fzo 
imMm 1 4 ] 

[0 0 4 5] 

}^^^^^^uyr-vwmm%%w■mu {ly-i i o o n g/m i olp s:s. 
?T5 0 fx g/m 1 (I : c) T% -e*twf5«'^B#F^^ML^^o m:«i>e>^»aj'^ 

=^««liL. NF-zcB DNA^-^mStcJitMfi^I^^/a-y^grfflV-T-f >^^^-->3 > 
^fi^5&v^. m»illl^5i^it. :Jtife (immunity 9. 1, 143-150. 1998) |Bm<^® •? :r - h 

[^*fe^Jl 5] 
[0 0 4 6] 

(1 X 1 0^) 9 6 >-e. ia«(7)^^<^L P S > R- 8 4 8X 

liCpG DNA^fflv^-C, 2 4^K^«LfCo ftmol 2NfK{±. iT^^'n^^V- 

y-^^y^- (PackardttSS) t?ilJ$et/co 

[ltii^?8i 6] 
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[0 0 4 71 

mm-^i^^yr-'j (2x1 o«) > mmm^mm (1x10^) Rx/mmmwmm. (1 

X 1 0^) =^r^ ^n^fil 0 0 n g/m 1 P S. 1 0 n g/m 1 O I L - 1 ^Rl>'5 
0 fjL g/m\(0^') (I : C) -C. tSmo^MSICtyio 'e-<^t^> 1. 0%(^Nonidet-P4 
0. 1 5 0mM<^NaC 1, 2 0mMOh';;^-C 1 (pH7. 5) , ImMOEDTA 
S.tF'/n7-T--lfPl#^iJ?t;^x;V/ (Roche DiagnosticsttM) 'Sr-^tp^ft?M»?St'=f 

,fBBa^^fi¥ L/^o mmMmW.^ SDS-PAGE X-mm P V D F m (Bio-Radtt 
Wi) K^LfZo T!)-T!)-^m^W^<7>in,^X-yuy YL. WtLfzit^^yti^ :^-r J» (enhanc 
ed chemi luminescence system) (Perkin Elmer Life Sciencestt^) "C^^'ftUfCo M 
m.mm^(OJRAK-im^^. :SCllk (immunity is. 539. 2000) IB^O® O ^ > e h 

mmmi ?] 

[0 0 4 81 

5 0 A< g/tn 1 0>f?U (I : C) > 1 0 g/m 1 P SXli 10m g/m 1 ^in,"^ 
gMtrb^^fflV^-r. 2 0 0:^tIOM!a^:^«L^>:o :^«^^^3 6 ^f^f^. m-SrJR^L 
. PE*^mB2 2 Oini#Jtti'^tf:a-^>*t«CD6 9. CD 8 6Xit I - A^'Ui^xm 

h<^V7h'^7aiT (Cell Quest software) (Beckton Dickinsonttii) i «J , F A C S 
Calibur-C^S-^f L^o 

mmm i s i 

[0 0 4 91 
(*^14P AGETy-b'f) 

5 0// g/m 1 O^-ij (I : C) RZ^l fjt g/m 1 <^L P S =SrMv^-C. ( 
1X10®) :5.OTJi§-7^'n7T-v (5X1 0®) ^-?-tt'miem<^B#FBlf!liScL7t:#:. 
l^L/co *^teP AGE-^-^T'-'V^^Tfe (6 2. 5mM<^ h iJ;^-C 1 > pH6. 8. 1 
5%<^^U-fen~;vS.t>'l%<^7'^^^>=^-''^®^) ^<omB.^MWi^. *^1liPAGE± 
-e^g-^^-*. •?-<^m> licit (immunity 13. 539. 2000) iB«c<^a >9 t^tru I R F - 3 tru^-C 

[ll!MOffi#^IJi§§l 
[0 0 5 01 

[lail t h TRAM(^^^^-^>^^15:Z/^itmont^ M&rJ^tc:^e<jti->&^'i7>c.T r a 
mafs^c7)^Mt'ov^TO|l!-C$);i)o (a) thTRAM. T R I F . M y D 8 8 ]St 
X/T lRAF(7)m^OitWto K>-f>f±. BLASTT'nir^i^lrffiv^T^^L/vro 
>'mcO*$=£-|B*feL7^:o DD. f ;^ 'f > ; T I R^ TIRK^-f^^o (b^ 
c) 2 9 3mmK. l;zg<^TRAM. MyD8 8^ T R I FX^i J- > 'T't- -^i^ 
y -> RV^O. 1 fi g(Dl^F- kB V.i^°-i5'- (b) Xfi I F N - /S >^n^- ^ -;v 
v-:7aL9--lf V*°-j5'- (c) B#fi<lH3 • b y^'^^^ji^' V3 > t/^o h^v;^ 
7j^i^->3 VjS^e 2 4NfF^^> ;V~>7i7--fe-i&'t^=l:M^L/c:o (d) Tramafzc 

iSR^fi. 3- KL7tJ^^V>=Sr^-ro fUPW* : B. BamHIo (e) 

NA=&ttmL. B amH i-cM'fbt^ (d) i,z^LrzmmmmLfz-fu-y^m\^^ 

^Mv^7;^ (+/+) tc{±#— <^7. ekb^^'vK:^^ 'i^^^-a-^-^-^/;?. (-/-) 
I>zii2. 4kb^N*>K^^ /VT-n^^^^-r-i?;?. (+/-) f±-e<^M::&0/-?>' K*^# 
(btLTto (f ) tlLTRAM^#*fflV^-C. JEIIW«fflJ3&;&^^PmLfcm^M?K=S:^fe 
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1112] TRAM^a«t^i3V^T. I L- im^B^ity( >^ ^ YX-$)i>:it^7js 
-tHIT-^-So (a) 1 GO ng/mlOIL-1 /SXtil Oa< g/ml<^5LPS"^, 

DT-ab^o N. D. > ^tB-tir-fo (b) 1 0 0 n g/m 1 <^ I L - 1 ^ff t?, Ka/^fe^ 
V^T. NF-/cB DNAi^-^^^ffi'SrEMS A-cai:t7to (c) ifi;*y^*JNK# 

ms] TRAM^tIve';^l::i3tt^> T L R 4 ^^LfcM y D 8 8 >e!c#fi<I)S^<Oil^ 

vtr*tbT> $iM^#x.^v^yi^ Xfi> 3 0 n g/m 1 O I FN-7 <^#ftT"e> 1 
0 g/m I <7)^:/^ K^'-iJ p& > (PGN) . 1 0 0 n g/m 1 P S> lOOn 
M<^R-8 4 8. IfjiMOC^G DN A-e$!lSJ:Lfco 2 4 BfF^f^. TNF-aRr/ 
I L - 6^*foyj:i6tc, EL I S Atr J: «? ±?t*IaIlRL/^o I3m<^'lfi{i 3 il<^¥*&± 
SDt?«>*o N. D. . :^m-^-fo (b) mJffi'^i5'D7T->?*. son g/m 1 <D 
I FN-r <^^ftT-e. lem^OMOL P ST'2 4^TOmL:^^o ±Yt=S:Mv^t:. T 
NF-«. IL-6 ^IZ/ IL-12p40*ELIS AX-M^LfZo BWLOmt 3 HI 
<^¥i^±SD-e*b*o (c) LPS> R-8 4 83UiCpG DN A"rj|i!)^t5tl|S^^ 
l&OiiJio iB«oaE<^ L P S , R- 8 4 8X{iCpG DNAT?. fl^M^- 2 4 ^ 

Ffl^«Lfco 2B#F^(±. [3h] i) o/>';i';^^m^tr^; 

o/io [^H] ^5 v:^<^flJti5?i'^?:. v^^l^-v 3 ^^-"^iM^Uyio ( 

d) 1 0 ;/ g/m 1 OL P S. 1 0 0 nMcOR- 8 4 8X{i 1 0 g/m 1 (^tftl g 
M^#«-fflv>T> B^MB 2 2 0*mm^^mLfZo i^mif^h 3 6I^Wm> »«:JDl* 

tfi^y-PE-e^-feLfco ^fet/clBlia^. hoy7 h j^T (Cell Que 

St software) FACS Calibur-C55-^/f LfCo 

^Lv^^a^^-riHT'^^o 1 0 0 n g/m 1 P S (a) Xit b 0 m g/m 1 

(D^^) (I : C) (b) -e. #flS3^#Jbcm (a) 25.mi^-7i^n-7r->^ (b) 

^fL'etimn<ommMWiLfzo ^rna (i oa« g) =£:JftaiL. y-^^zr^^y 
v'N-f yv ^-f XL^o 

[las] TLR4'>i^:h;W5Bl':^V^-C. M y D 8 8 ^WS<Jill^(4#M6<JtC|^«$ 
^x/ii t^^-rillT?*^o (a. c) 5 0// g/m 1 ( I : C) Xii ( b . d 

) 1 ;t/ g/m 1 (OLP ST% M-^^'nyr-v (a. c) (b. 
d) ^--ett-PtLiam^^^TO^L/io ^'i^;^*S t a t 1 # Mi7U# (as b) =S:ffiv^ 
mttffit?0'>^:^^ ^'■/n h'Sr^f^?V>, Stat 1 OfSt£<blCOV>T ^) ilO^ 

iRF-3o^»#?^ (^en) i^m) ^^mx^tz (c. d) o i oo 

ng/ml<^LPS (e) XltS Q fi g/m 1 O^^^'V (I : C) X^ JSiSviJ^nyr 

(e) jL\tmm%mmu (f) =s:'!-tT.^"tLfBm<^^TO?i{:L7to ^wmtJ^rPM 

Ls NF-« BlC#^fi<j:&yn-r^fflV^T. NF-/cB D N A^^^^ffl «r EM S 
AX-5e*LfCo (g) i/bl RAK- lta#=Srffiv^T> L P S trM t/c'^^' n 7 r - 
-:^:&>lo#/i^«||g[0^^itl^*fir^rofco 'f h €Ty-fc>f IRAK 

- 1 0^':^-^fi&'^^=^^a!l^L^^ (±) » JIlI RAK- ltri#-C|HlC^«?t£'Sr^ny h 
L7t (T) o Au t o{±, gE'J ^m'fbSr^-to 
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